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STEERING SYSTEM FOR VEHICLE WITH FOUR DRIVE WHEELS 

This invention relates to a steering system for vehicles with four drive 
wheels positioned on two axles, of which two are steered wheels. 
5 Vehicles of this type are generally used in agriculture and gardening 
for transporting operative means such as cutter bars or other 
implements for working the soil. 

The considerable manipulability required of these vehicles implies 
that they must be able to steer within very confined spaces, because 

io of which as the implement is generally mounted in proximity to the 
front axle, the rear wheels are those which are steered. 
This means that the narrower the curve which the vehicle has to 
follow, the greater is the speed difference between the rear wheels 
and the front wheels; in other words, the greater the steering angle, 

15 the greater has to be the speed of the rear wheels compared with the 
front wheels to prevent them from slipping on the ground. 
Vehicles are known driven by a hydraulic power unit associated with 
an internal combustion engine and feeding two hydraulic motors, 
each associated with one of the axles via a differential unit. 

20 In these vehicles the speed of the steered wheels relative to the non- 
steered wheels, whether front or rear wheels, is controlled in the 
known art by a system of valves sensitive to the steering angle, 
beyond a certain steering angle these valves by-passing a certain 
quantity of the oil fed to the motor associated with that axle the 

25 wheels of which have to rotate more slowly. 
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This system presents however the drawback of a loss of power at 
this axle, it also being difficult to adjust, requiring the use of a valve 
unit which is complicated and costly and requires sophisticated 
control means. 

5 The object of this invention is to provide a steering system suitable 
for vehicles with four driven wheels operated in pairs by hydraulic 
motors located on the respective axles, in which the relative speeds 
of the front and rear wheels can be automatically adapted, using a 
simple and economical construction. 
10 Said object is attained by a system having the characteristics defined 
in the claims. 

Specifically, the steering system of the invention uses, for controlling 
the steering, a cylinder-piston unit with a through piston rod fed by a 
usual power steering device and acting on the steered wheels of an 
15 axle. 

The wheels of each axle are driven, via a normal differential device, 
by a hydraulic motor of variable piston displacement. 

•v 

The means for adjusting the piston displacement of the hydraulic 
motors are governed by the position of the cylinder-piston unit 
20 controlling the steering relative to the frame. 

In this respect, the centre of the cylinder of said cylinder-piston unit 
has its maximum distance from the frame when the wheels are not 
steered, this distance decreasing when the wheels are steered to the 
right or left. 

25 The cylinder of the cylinder-piston unit is associated with the frame 
by ball joints which enable them to move freely. 
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The term "frame" means any point on the vehicle which is external to 
the steering system. 

The functional and constructional characteristics of the invention will 
be apparent from the ensuing detailed description of a preferred 
5 embodiment thereof given by way of non-limiting example with 
reference to the accompanying drawings. 
Figure 1 shows the essential scheme of the invention. 
Figure 2 shows the scheme of Figure 1 in a different operative 
position. 

10 Figure 3 is the section Ill-Ill indicated in Figure 1. 
Figure 4 is an enlarged detail of Figure 1 . 

The figures show the rear axle 1 and the front axle 4 associated with 
a frame, not shown. 

The rear axle 1 comprises a differential unit 1 1 driven by a hydraulic 
15 motor 12 of variable piston displacement. 

The motor 12 is of known type, presenting a shaft 13 emerging from 
the casing, the position of which determines the piston displacement 
of the motor. 

The wheels 14 and 15 of the axle 1 are steered in addition to being 
20 drive wheels, their direction being governed by a cylinder-pistpn unit 

* 

160 with through piston rod, of known type, controlled by a power 
steering device. 

Specifically (see Figure 3), the cylinder 16 of the cylinder-piston unit 
160 is connected to the casing of the differential unit 11 by a central 
25 ball joint 1 7 which enables it to undergo small free movements both 
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in the direction of its axis and in a direction perpendicular thereto in 
the horizontal plane. 

The cylinder 16 is also connected, via a second ball joint 18, 
orientated in a direction perpendicular to the first ball joint, and a rod 
5 19, to a frame 20 slidable in the horizontal plane in a direction 
perpendicular to the axle 1 . 

The frame 20 carries a first cam follower roller 21 acting on a cam 22 
provided on one side of a first L-shaped member 25 which rotates 
about the axis 23 situated at the end of the other side. 
io The vertex of the "L" is connected by a connecting rod 24 to the shaft 
13, the position of which determines the piston displacement of the 
hydraulic motor 12. 

When the vehicle is travelling in a straight line the cylinder 16 is 
parallel to the axle.1 , whereas when the vehicle is being steered the 

15 cylinder 16 lies inclined and approaches the axle 1 to cause the 
frame 20 and the respective roller 21 to slide towards the cam 22. 
This latter rotates the L shaped member to cause it to act on the 
shaft 13 in the direction causing a reduction in the piston 
displacement of the motor 12, with consequent increase in the speed 

20 of the rear wheels. 

The front axle 4 comprises a differential unit 41 driven by a hydraulic 
motor 42 of variable piston displacement. 
The motor 42 is of known type and presents a shaft 43 emerging 
from its casing, the position of which determines the piston 

25 displacement of the motor. 



For clarity of drawing, the part comprising the shaft 43 is drawn 
spaced from the motor 42. 

The wheels 44 and 45 of the axle 4 are not steered. 
The frame 20 carries a second cam follower roller 51 (see Figure 3) 
5 acting on a cam 52 provided on one side of a second L-shaped 
member 55 which rotates about the axis 53 situated in proximity to 
the vertex between the two sides. 

In the illustrated example the axis 53 coincides with the axis 23. 
The end of the other side of the member 55 is connected, by a 
10 sheathed wire 56, to a lever 57 rotating about the axis 58 and fixed 
to the front differential unit 41 . 
■' The lever 57 is connected by a connecting rod 59 to the shaft 43, the 
position of which determines the piston displacement of the hydraulic 
motor 42. 

is When the vehicle is travelling in a straight line the cylinder 16 is, as 
stated, parallel to the axle 1, whereas when the vehicle is being 
steered the cylinder 16 lies inclined and approaches the axle 1 to 
cause the frame 20 and the respective roller 51 to slide towards the 
cam 52. 

20 This latter rotates the second L shaped member 55 to cause it to act, 
via the wire 56 and the lever 57, on the shaft 13 in the direction 
causing an increase in the piston displacement of the motor 12, with 
consequent reduction in the speed of the front wheels. 
The hydraulic motors 22 and 42 are fed in series and are hence 

25 traversed by the same flow of hydraulic oil, the variations in piston 
displacement being compensated by the speed variations. 



During fast vehicle travel, the members 25 and 55 can be slightly 
rotated to withdraw the respective cams 22 and 52 from the rollers 
21 and 51 , so deactivating the system. 

The steering system of the invention could also be applied to only 
one vehicle axle, preferably the rear axle. 



